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Digitalis lanata glycosides — Structure
LY Jliagall aly jssle Ay

» Primary glycosides with acetylated sugar
moieties. iz ¢ 3 g Al ily ) Sile

» Major constituents:

Prof. Dr. Isam Agha

Primary giycosides  Secondary glycosides Aglycones
Lanatoside A Digitoxin Digitoxigenin
Lanatoside B Gitoxin Gitoxigenin
Lanatoside E Gitaloxin Gitaloxigenin
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Digitalis lanata glycosides — Structure
LY Jlbaal) iy j il 4a

23 O

o lycoside R Aglycone

l

p-D-digitoxose Lanatoside A H Digitoxigenin
| Lanatoside B OH Gitoxigenin
p-D-digitoxose Lanatoside E CHO Gitaloxigenin

-O-digitoxose ~ 3- O-acetyl

i
B-D-glucose
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Digoxin (Lanoxin®)

Addiional OH

{l}D—digitoxose
;i}-D-digitoxose
g%o-digitoxose - 3- O-acetyl
é«D—g!ucose

Lanatoside C

Q3 sl

?
8-D-digitoxose

I
g-D-digitoxose
l
B8-D-digitoxose

Digoxin
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113—D-digito,xose
p-D-digitoxose
-D-digitoxose ~ 3 Q-acelyl
1]3-D-glucose

Lanatoside A

|
p-D-digitoxose
l
3-D-digitoxose
l
FO-digitonose

Digitoxin
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Comparison between Digoxin & Digitoxin
eSSl 5 CesS g2l (o A LB

Name Digoxin (Lanoxin®) Digitoxin
Source D. lanata. D. purpurea, & lanata
Administration Usually oral Oral
Onset of action After 30 min to 2 hours After 1-4 hours
Peak At 2 to 6 hours. At 8- 14 hours
Plasma half-life 30 to 40 hours 168 to 192 hours
Complete elimination 6 to 8 weeks 3 to 5 weeks
after discontinuation of
therapy
Full therapeutic effect | 0.5-2ng/mi 14-26 ng / mi
Toxicity symptoms 2.5ng/ mi 35ng/ mi
Indication When risk of intoxication Recommended for

is great, as it is relatively
short-acting & more
rapidly eliminated than
digitoxin.

patients with impaired
renal function.

Prof. Dr. Isam Agha
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Strophanthus kombe glycosides

Glycoside

Cymarin

K-strophanthin-B

K-strophanthoside Cymarose- B-glucose- a-glucose
Cymarose--gilucose

Cymarose

Prof. Dr. Isam Agha
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K-strophanthoside (Stroposide)

Source:
Principal primary glycoside in S. kombe & S. hispidus.
Hydrolysis:
Enzymatic (gradual)
< K-strophanthoside+ o-Glucosidase = terminal a-glucose +
K-strophanthin-B
< K-strophanthin-B + strophanthobiase = p-glucose + cymarin

Uses:
K-strophanthin-B (like ouabain) is mainly used for intravenous
therapy.
Chemical tests:
= +66% H,S0, = emerald green color.
= Solution in H,0 + FeCl; + H,SO, = red color = green color.
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Strophanthus gratus glycosides-
Ouabain (G-strophanthin)

Source: Seeds of S. gratus (Apocynaceae).
Hydrolysis: &> ouabagenin + rhamnose.
Structure:

1. Most polar cardiac glycoside.

2. Characterized by the presence of -CH,OH
group at C-10 & additional OH groups at B
C-1&C-11. OH gy,

Chemical test

1. + 66% H,SO, = pink color =& green
fluorescence. Fo)

2. + Froehd’s reagent, evaporate + conc. \ OH
H,SO, = blue color. L-Rhamnose

Uses
Used as cardiotonic & antiarrhythmic

agent. Ouabain

Prof. Dr. Isam Agha
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Squill glycosides- White squill

Chemical test

1. Squill glycosides ive positive tests for the
steroidal moiety only, as they neither contain a
pentacyclic lactone ring with a -CH, group (c.f.
cardenolides) nor a 2- deoxy sugar in their sugar
moiety.

2. Squill glycoside or ag!I) cone + acetic anhydride +
H,SO, &blood red = blue = bluish green color.

Uses

» Expectorant & emetic (mainly due to saponin),
cardiotonic & diuretic.

w Cardiac glycosides of squill exert a rapid
cardiotonic action & are rapidly eliminated & less
potent than other cardiac glycosides.

Prof. Dr. Isam Agha 75

Squill glycosides- White squill

R=H, Scillarenin ‘)
Acid hydrolysis
R= Rhamnose-glucose, Scillaren A Acid hydrolysis
Enzyme (scillarenase) /
R=Rhamnose, Proscillaridin A <« hydrolysis

Prof. Dr. Isam Agha 76
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Red squill

» Bulb & bulb scales of red variety of
U. maritima, used as rat poison

(rodenticide)

» Should not be present in medicinal squill

»w Detected by presence of red, pink, or
purple epidermal or parenchymatous

tissues.

Prof. Dr. Isam Agha

Cardiac Glycosides
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Biosyntheses of Cardinolides
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Characterization of cardiac glycosides

e Extraction
e Purification

* (pulverized drug + ethanol 50%, and lead
acetate solution, boiling, cooling, elimination
the residue by centrifugation. The supernatant
layer extracted with CHCI3, Chloroform
solution used in the test.)

Prof. Dr. Isam Agha 80
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Color Reactions

Color Reactions of the Sugers:

Xanthydrol or Pesez reaction (adding xanthydrol
to the glycoside solution in concentrated acetic
acid, heating, red color.

Keller —Kiliani reaction: adding of concentrated
sulfuric acid, traces of ferric salts to a glycoside
solution in concentrated acetic acid, reddish-
brown ring develops and the acetic acid
solution turns slowly blue-green.

Prof. Dr. Isam Agha 81

Color Reactions

Color Reactions of the Aglycones:
Steroids Reactions

Kedde reaction (Orange color with di-nitro
Benzoic acid) and Baljet Reaction (orange
color with picric acid): Aromatic nitro
derivatives gives in an alkaline medium,
deeply colored adduct in the presence of
unsaturated lactones rings.

Prof. Dr. isam Agha 82
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Color Reactions

* Fluorescence Reactions: Cardiac glycosides
form, under acidic conditions, fluorescent
dehydrated derivatives: 14-dehydro
derivatives, and in the case of Aglycones
substituted at C-16, 14, 16-didehydro
derivatives. (ersulting trienone has three
double bonds conjuated with carbonyl
groups). These reaction is useful to visualize
chromatogram (TLC).

Prof. Dr. Isam Agha 83

Color Reactions

e Fluorescence Reactions:

1. Jensen reaction: Spraying the plates with
trichloracetic acid in solution in ethanol. The
simultaneous use of an oxidant (chloramine
T) allows the observation of fluorescent
spots of different colors, which facilitates the
interpretation of the chromatograms.
Phosphoric acid can also be used, alone or
mixed with sulfuric acid and ferric chloride.

Prof. Dr. Isam Agha 84
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Quantitation

e Colorimetric method (Cardinolides): after
Kedde reaction (lactone ring) or Baljet
reaction.

e Changing in the max. Absorbance of the
solution after adding alkaline (Bufadinolides).

Prof. Dr. Isam Agha 85

Aglycones and Cardinolides in Digitalis
purpurea
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Alkaloids

Jean Bruneton
Pharmacognosy
790-798

Al SH AL ) al Al
Physico-chemical properties

 Alkaloids have molecular weights ranging from
100 to 900. i s e @l 4lall

» Most of the bases that do not contain oxygen

atoms are liquid at ordinary temperatures
(nicotine, sparteine, coniin). 4 sall e Gl alaza
ZQJ\:J\B)\)Q\;\;_)J,\%M‘SA ug;uas‘ji &c

 Alkaloids which contain oxygen atoms are

crystallizable solids and in rare cases they are

colored (berbering). 3_skie (aans) e 45 glall il sl
AL U] 45 gl




Al S A0l 58l Gl s
Physico-chemical properties

+ All of the crystallized bases rotate the plane of polarized
light, and have sharp melting points, without ‘
decomposition, especially below 200 C. 5 sliall (¥l IS
dald g AT g Baaas g bala Hlgeall da 0 L alaliiall ¢ guiall (o jad
45 da ;0 200 O30

« Alkaloids as bases are not soluble or are sparingly
soluble in water, soluble in apolar or only slightly polar
organic solvents, and are soluble in concentrated

hydroalcoholic solutions. ¢lalls 44l 93 e (peusl Sy SLal)
Glodadly gl 4y pmnll Cludall 40l 53 clally gl oAl AL )
el gHuedl s dillae 8 4 535 4kl 4108

A8l A0 Sl el 2l
Physico-chemical properties

« The basicity of alkaloids varies greatly, since this
property depends entirely on the availability of the
lone pair of electrons on the nitrogen atom. —alias
30 e Sy S z ooy o lalade] @lld g ) i by ol Al
O 5 Al

+ Electron-withdrawing groups in close proximity to
the nitrogen atom decrease the basicity, whereas
electron-donating groups enhance it: colchicine and
piperine are, because of the presence of the
carbonyl group on the amide, practically neutral.
O 0l Cpaa gyl 350 e A el b g IS daludl Cile ganall
Cronn KU1 L ) 323 <l g IS Aslall e gasall Loty cdanlasY)
YY) o (s S 2 sa o Alaina syl
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Physico-chemical properties

* The basic character of alkaloids allows the
formation of salts with mineral acids or organic
acids. ae bl JiSah prand Gl il Al Gal sl
Agianadl ol &y gumall (m ganl

» Alkaloid salts are generally soluble in water and
in dilute alcohols, and they are, except in rare
cases, not soluble in organic solvents. z>l
e (g Badeall DY Sl Jillas g elall L A 93 Dl gl
LY any lae 4y guaall Cildall 8 44 6

Detection and characterization
..~ :".“j . '.SS‘

» A detection technique ought to be, to
the extent possible, rapid, simple,
reproducible, and sensitive; it must be
applicable to a small sample. of —s
S AL gy ey yor a2 (3 5k (S5
Gudaill AL




Detection and characterization

Uil g il

« The general reagents for alkaloids are
used. <y glall Adall Cadl Sl

« The preliminary extraction can be a classic
alkaloid extraction or an alcoholic maceration,
which takes less time: the alcoholic solution is
evaporated and the residue redissolved in acidic
water; after filtering, the alkaloids are
characterized in the filtrate. (o5 S5 J =SIL Galitn,
2l el i g il y daeell (raeadly ZIEN da alay o
dals

Detection and characterization

il g Cassl)

» The general reactions of precipitation are based on the
fact that alkaloids form combinations with metals and
metalloids: Bismuth, mercury, tungsten, and
iodine. ciliize Cilay slill &3l J8 e aaiad e ill Aalall cle L)
Zaiamal) 3l $8) aa

+ solution of iodine and iodide, or a solution containing
potassium iodide and mercuric chloride-known as
Mayer’s reagent-or a reagent containing bismuth nitrate
and potassium iodide (daragendroff reagent) sl Jddlas
il e g (ne S ) B30 20,5518 e s o sali sall 233 50 il

(Sosoinl y3) psmddsdl 30 539 ge 5l




Detection and characterization
..~ hvx‘} . #S“

* |tis also possible to use silicotungstic acid
(mixture of tungsten and silicon oxides), or
alkaline solution of iodoplatinates.

« The specificity of these reagents is not
absolute: proteins, a-pyrones, some
coumarins, hydroxyflavones, lignans, and
other compounds can give false positive
reactions with dragendroff reagent.

Detection and characterization
il o i)
« Other reagents are available to characterize

alkaloids, particularly those that give color
reactions characteristic of subgroups of alkaloids

* P-dimethyl-amino-benzaldehyde for the ergot
alkaloids and pyrrolizidine alkaloids

e Cerium and ammonium sulfate, which
differentiate indoles (yellow), dihydroindoles
(red), B-anilinoacrylates (blue), oxindoles;




Detection and characterization

v Wl PREFRN]

* Ninhydrin for arylalkylamines
» The Vitali-Morin reaction for esters of tropic acid

* Reagents containing ferric chloride in the
presence of hydrochloric acid (tropolones) or
perchloric acid (Rauwlfia).

* The reactions listed above show the presence of
alkaloids; but are not sufficient to verify the
identity of a drug; they also do not provide
information on the composition of mixtures.

Detection and characterization
“~ :ml‘j . ..S“

* To this end, and as in the case of many other
secondary metabolites from plants, the methods
currently used are TLC and HPLC, on normal or
reverse phase (with solvents of the water-
methanol or water —acetonitrile type).

» Dragendroff’s reagent, the iodine-iodide solution
(or iodine vapors), potassium iodoplatinate, or
cerium and ammonium sulfate are commonly
used to visualize TLC plates.




Extraction of alkaloids

* The extraction of alkaloids is based, as a

general rule, on the fact that they normally occur
in the plant as salts and on their basicity, in other
words on the differential solubility of the bases
and salts in water and organic solvents.

The plant material often contains substantial
quantities of fats (this is particularly true for the
seeds), and also waxes, terpens, pigments, and
other lipophilic substances which may interfere
with the extraction procedure, for example, by
causing the formation of emulsions.

Extraction of alkaloids

These technical problems can be more or
less completely avoided by preliminary
defatting of the crushed drug.

Petroleum ether and hexane are well -
suited for this step: alkaloids are soluble in
these solvents only in exceptional cases,
when the medium is neutral.




Solvent extraction
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Origin of some alkaloids
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Origin of some alkaloids
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